moses were intact, produced no change in the EEG or in behaviour. Thus sufficient blood can flow from the vertebral arteries, via the occipitovertebral anastomosis, to the circle of Willis, to maintain normal brain function. This result corroborates those obtained by Linzell & Waites (1957) using sheep and goats prepared with carotid loops although it differs from results obtained in sheep with carotid loops by Baldwin & Bell (1963b) , in which the animals displayed ataxia and large amplitude low frequency activity appeared in the EEG. Possibly there is considerable variation in the efficiency of the occipitovertebral anastomosis in individual sheep.
(2) Occlusion of one carotid loop in subjects in which the occipitovertebral anastomoses were bilaterally ligated produced no detectable change in EEG or behaviour. If, with one loop occluded, the other loop was gradually compressed, a stage could be reached in which intermittent periods of large amplitude low frequency activity appeared in the EEG and, during such activity, the animals became ataxic.
(3) Occlusion of both carotid loops for a period of 1 minute, in animals with the occipitovertebral anastomosis bilaterally ligated, produced the following effects (see Fig 2) : About 8 to 10 seconds from the moment of clamping, large amplitude low frequency activity appeared in the EEG record and the animal collapsed. The activity gradually decreased in amplitude until, after 25 to 45 seconds, the EEG became flattened. Following release of the occlusion, large amplitude low frequency activity appeared within 1 to 5 seconds and the EEG usually returned to normal within 1 minute. Shortly after collapse of the animal, a condition resembling decerebrate rigidity developed, with arching of the neck, extension of the limbs and, frequently, vocalization. During the isoelectric period, the subjects frequently displayed a flaccid paralysis and often the palpebral reflex was lost. Long periods of apncea rarely developed, but respiration frequently became laboured. In some subjects ECG records were made of the heart action and irregularity of rhythm and bradycardia were observed during the ischaemic period. Following release of the carotid loops, animals usually stood up spontaneously in 3 to 5 minutes.
It must be emphasized that this technique does not ensure total cerebral ischmmia. The cervical spinal cord and posterior medullary region are normally supplied with vertebral blood via the ventral spinal artery. During cerebral ischvmia, systemic hypertension has been demonstrated in sheep (Baldwin & Bell 1963c ) and this increases the possibility of a small retrograde flow from the ventral spinal artery into the basilar artery and thus to the circle of Willis. However, ischemia severe enough to cause unconsciousness and flattening of the EEG record provides a useful technique in the investigation of many neurophysiological problems.
The Normal and Pathological Electroencephalogram of Ruminants The electroencephalogram is influenced by the enormous anatomical and functional development of the forestomachs, and by the rumination process. Cortical activity in the fully conscious adult is characterized by rapid waves of feeble amplitude (10-30 c/s, 20-50 ,V) at the level of the sensorimotor cortex. In the resting state the wave frequency is less than 10 c/s and their amplitude around 50 ,uV, with some slow waves from the occipital region.
Sleep and the somnolent state are characterized by oscillations in spindles of low frequency (6 c/s) and strong amplitude (100-150 ,V). A state of 'slow sleep' may be recognized by generalized slow waves, and this may occur when the animal is lying down or standing, with or without support for its head; it also occurs during rumination, which is a reflection of the tranquil state of the animals during rumination.
As a sequel to 'slow sleep' there is a state of 'rapid sleep' which occurs four or five times during the night and lasts for five to ten minutes, with waves of 10-30 c/s and of 20-50 ,uV amplitude. During rapid sleep the electromyographic activity of the neck muscles disappears.
In the newborn lamb the cortical activity is very like that of the adult. Lambs 1 month old present a feature that is not seen in the young of other species: an EEG tracing of strong amplitude and very slow rhythm while standing with eyes open.
The degree of cortical synchronization remains much the same in a given subject from week to week when it is fed lucerne hay, whole or chopped. But when the energy content of the ration is increased by adding cereal meal, the depth of 'sleep' is augmented.
When sheep are placed in a sitting position, 60% of them enter into a state of akinesis with relaxation of neck and extensor muscles. This state is termed the immobilization reflex, and it is characterized by an EEG of slow waves at 1-4 c/s and 100-150 ,uV, mixed with very rapid waves (8-12 c/s). However, immobilization is not always associated with cortical synchronization, particularly in young subjects or those reared apart from a flock.
A conditioned relationship between a visual stimulus and rumination can be set up, and it can be transferred to a simple verbal command. After the 170th experiment of this type on one animal, cortical synchronization consisting of mixed spindles and slow waves was recorded during conditioned rumination. The arrest of rumination by verbal command was followed by generalized desynchronization of the tracings.
It is easy to obtain cortical impulses in sheep by brief light flashes emitted at 6-8/sec. Similarly, compression of the eyeballs also elicits slow rhythms with waves of strong amplitude in 50% of adult sheep and 70-80 % of lambs. This phenomenon seems to be related to parasympathetic activity.
Anomalies of symmetry of electrogenesis between the two cerebral hemispheres is rare, although temporary unilateral diminution in amplitude of cerebral waves follows ligation of one carotid artery. Compression of both jugular veins for 5 minutes causes spikes to appear in tracings from the cerebral region.
Complexes of spike waves restricted to part of the cortex may appear during local infection, such as that which follows the implantation of an infected cortical electrode. This condition is accompanied by extreme sensitivity to audiogenic crises, with generalization of spiked wave complexes over all the brain surface lasting for 2-3 minutes after exposure to 70 dB. This crisis was seldom accompanied by motor manifestations.
When hypoglycemia is induced in ruminants by large doses of insulin, three stages of EEG activity may be distinguished. In the preconvulsive stage the tracing is that of mixed sleep, interrupted by 4-5 second phases of waves of 2-3 c/s at average amplitude. In the convulsive stage spikes commence in the frontal region and spread throughout the cortex. The comatose stage is characterized by cerebral quiescence with occasional waves of 1 c/s, becoming more profound.
Hypocalcmmia induced by injection of sodium EDTA was not followed by any change in EEG, except when the blood calcium had fallen to below 40 mg/l. for more than two hours. When significant changes in EEG occurred, they consisted of excitation phases (spikes superimposed upon a rapid rhythm of increased microvoltage) and phases of somnolence (mixture of spindles and slow waves). 
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